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Lﬁhile +he toxicological propertiez of the rewly synthesized tin-
phosphorus compounds mentioned below have not teen published by the
Ruseian authors, it may be assumed that some of these substances have
a strongly toxic effect. A sternutatory effect combined with physio-
logical action, commonly ascrited to phosphorus derivatives of this
type, 15 conceivable.

The *in-phosphorus compounds on which data haz been published in
thie i1nxiance have high meliing points zud presumably low volatility.
However, if found to possess appropriate +toxicological properties,
they can presumably be used a2 in the form of aerosols. No actusl in-
tention to use compounds of this type in the manner mentioned above 1is

implied -~ this ig entirely conjectural.

In the May 1, 1950, issue of Doklady Akedemli Nauk SSSR {Reports
of the Academy of Sciences of the USSR), Vol LXIIL, No 1, A. Ya. Yaku-
bovich, S. P. Mekarov, V. A, Ginsburg, G. I. Gavrilov, and E. N. Mer-~
kulova published a paper on the gynthesis of organic compounds of el-
ements of the IVth Group by using the diazo method. The contents of g
this paper are summarized below./ :

' Previous work L_l__-/_ has demonstrated that aliphatic diazo compounds can
be used successfully for the synthesis of organic derivatives of Group V ele-
ments. The current article describes results of investigating the reaction
of aliphatic dimzo compounds with halides of .Group TV elements.

In the only previous work which has teen published so far on the same
subject / 2/, it was noted that tin-orgsnic compounds are not formed a& &
result of the interaction of tin tetrachloride with diazo acetic ester and
diazo methane. The present study shows that heiides {chlorides and bromides)
of +in, lead, and silicon react with diazo aliphatic compounds to form corre=-
sponding alpha-halogen-alkyl derivatives of these elemehts. The reaction pro-
ceeds according to the scheme
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EXy + RCHN, -*-FCI{XE'X3+N2 ,

RCHXEX 34~ RCHNp -—(RCHX) gBXp +1p, etc.

Tin tetrachloride or teiravromide, 2t 0-5°C in kenzene, readily interact
with aliphatic diazo compourds to form 211 pozsible alpha-halogen-alkyl de-
rivatives of tin. In %his reaction, it is evzdent that an increase in the num-
ber of radicals combined with the metal makes 1t mores difficult to obtein fur-
ther introduction of the alkylene radical in this manner {alkylenization) so
that the formation of tetra-sutstituted derivatives, for example, generally
proceeds very slowly and only in the presence of a considerable excess of the
diazo compounz Formation of primary, secondary, and tertiary derivatives oc-
curs simultaneously, the relative amounts of each compounds dependent on the
ratio of the diazo compound ard +the *tin halide.

The alpha-halogen-alkyl hadides of tir as well as the diazo compounds
with other alkylene radicals or magnesium-organic compounds, all of which are
used as reagents in these reactions, can be synthesized from mixed alpha-
halogen-alkyl tin derivatives containing various alpba-halogen-alkyl radicels
or halogen substituted and ncnsupssituted radicals. Tin tetrafluoride does
f not react with diazo aliphatic compounds.

Tn contrast o tin terrachlioride, stannous chloride reacts with diezo
methane in an wnusual fashicn to form varicus polystannic derivatives of tetra-
valent tin. As a result of conducting this reacticn in ether, there was ob-
tained a substance the structure of which, according to its chemical properties
and conversion products, is represented by the formula:

CH,-6nCl,

~/

c1zen >eits) 0.
CHp-8nClp

In benzene analagous higher molecular cowmpounds are formed. The interac-
tion of the reagents in this case proceeds, apparently, according to the scheme:

=N
No )
Cl{eNg"'CHe-{"SDClQ”—CHe: Snll 2
cl Cl Cl

Cl,Sn==CHp = SnC1, =+ CHy== SnCly~»— -Sn-CHp-Sn-CHp-Sn-

C1 Cl Cl

In this reaction polymerization is interrupted through the action of traces of
moisture which are present in the reaction medium.

In contrast to the tin halides, lead chloride and the ammonium salt of
lead chloride-hydrochloric acid do not react with diazo aliphatic compounds,
probably due to the fact that they are practically insoluble ir the mediums
usually used in these reactiong. On the other hand, solutle leed tetraacetate
interacting with dimzo methane ceuses an energetic evolution of nitrogen as
well 85 the formation of methylenediaceta%te and plumbous acetate;

Gl pip =t Po{OCOCH; )y =N = CHp(0C0CHS) p 1 P{000CH3),
-c .
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Alkylenization aleng *the Fb-X toni was ohserved under specific conditions
in reactions of diazo methane with triethyl and diethyl lead chiorides in the
presence of copper hronze. Without the catalyst these reagents do not interact
=ven when heated. Copper brounze as well as copper Salts cause decomposition of ]
the diazo compound, which teads to +he formation of alkylene radicals, and pro- i
motes alkylenization with formazion ot alpha-chlorcmethyl derivatives of lead. 4
Alpha-chloroethyl compounds were found %o te unstaebrle, and their preparation in
a pure form was unsuccessful. ;

At ordinary temperatures aliphatic diazo compounds were very energetically
decomposed by silicon tetrachlorides or tetrabromids; tecause of this, the for-
mation of g£ilicon-orgsniz compounds was now observed, the reaction product in
this case teing a high molecular compound {a polymethylene). That is why the
reaction 1o prepare silicon-organic compounds is conducted at temperatures of
-45 to -55€C {n an ether colution. The nonsubstituted alkylsilicon halides
(CHasiC1 s {CH3)281612) react with aliphetic diazc compounds more slowly than
the inorganic halides of s1licon or alpha-halogen-alkyl derivatives of silicon.

Since an increase in *the reacticn temparature in these cases decreases
the yields of silicon-orgenic compounds because of an increase in vhe quantity
of polyskylenes forming in a secondary reaction, & catalyst -- copper bronze or
anhydrous copper sulfate -- 18 used to accelerate the reaction by decomposing
the diazo compound at low temperstures and thereby increasing (10-15 times) the
forma*tior of halogen-alkyl-silicon halides

Tetra-(halogen-methyl)-silanes, decomposed by heating, could not be iso-
lsted. Silicon tetrafluoride, energetically interacting with aliphatic diazo
compounds with the formation of nitrogen and polymethylene, did not form sili-
con-organic compounds even at low temperatures. (See Table 1).

Therefore, the interaction of aliphatic diazo compounds with halides of
Group 1V elements, {as well as with Group Vv elements) is a convenlent new
method for the synthesis of elemento-organic compounds, vhich are difficult
to prepare in other ways. The results obtained in this investigation also
show that *he applicaebility of the diazo method for the synthesis of elemento-
organic compounds of the aliphatic series is nc less general than that of the
analogous method for *he aromatic series.

Experimentsl data on the resctions of diszo cempounds with halides of var-
jous elements meke it possible to consider theze rzactions as free radicel re-
actions. The biradical formed in the decouposition of the diazo compound is
an alkylene group which is introduced along the E-X bond, this leading to the
formation of new elemento-carbon tonds.

Other ﬁossible processes in *this reaction are: the solvent being attacked
by free radicals, the polymerization of alkylenes into polyalkylenes and a re-
sction with halides of elements at the site of unshared valence electrons of
the element, leading to an increase in the valency =nd formation of new elemento-
organic compounds.
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Table 1

Synthesized Alpha-Halogen-Alkyl Derivatives

Formula of the Compound

C1CHS1014
{C1CHp)p8iClp
(c1cHp)3S1CL
CHa(CHRC1)S1C1,
CHCHC181Cl3
BrCHpSiBr3
(BrCHp)2EiBro
(3rCHp) 351Br
[(PrCHp)381_/20
C1CH,SnC1,
{C1CH5)pSnCl,
{C1CHp)38nC1
{C1CH,))8n
BxCHpSrBr4
(BrCH2)2SnBr2
(BrCH,)),Sn
(CH3CH01)25n012
(CH4CHC1) 55nC1
(CH3CHCl)hSn
(CHyCHC1)oSn0
(CH3CH20HECH01)28n012

' ClCHQSnCl(CEClCH3)2

(C1CH,)oSn{CHC1CHS)p

(CBLCHC1) 58n(Cofs )2

(CoHg) sPOCHACL

(CoHs) JPb(CHCL)p

(0235)3FbCH01cn3

B.p. in °C

116.59/750 mm
58.59/16 mm
700/ mm
121-1220/76C mm
66°/75 mm

70°/6 mm

107°/9 mm
123°/5 ma

m.p. 69.5°
72.5-73°/5 um
m.p- 89.5-90°
138-140°/5 mm
m.p. %9-49.5°
109%/5 mm

m.p. 87°

m.p. 57°

112°/4 wm, m.p. 12°
130°/3 mm
1429/2 am

m.p. 180°
134°/5 mm, m.p. 53°
128°/3 mm
141-142°/5 mm
114-115%/5 om
66°/3 mm

96°/2 mm

decompeses at 20°

b -

CONPIDENTIAL LU

20
420

1.4776
1,4624
1.4377
1.2778
1.3919
2.5730
2,461
2.3u4k0

2.21
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th will te noticed that organic tin halides have been synthesized
by the method described in the peper published by A. Ya. Yakubovich et
al and summarized above. Accerding to B, A. Artuzov and N. P. Grech-
kin, Zhurnal Obshchey Khimii {Journal of Genersal Chemistry), Vol. XX
(LXXX1I), No. 1, January 1950, pp. 107-15, analogous compounds (ic-
dides in this case) react with esters of phenylphosphinous and di-
phenylphosphinous acids, yielding the tin-phosphorus organic compounds
Which are listed below together with data on their properties and de-
tails of the reactions leading tc thent7

Addition of 2.8 g FEP{OMe)p to 4 7 g MesSnI end warming to 80°C gave & vio-
lent reaction {meximum temperature 2409C) which on subsidence gave 3.4 g PhPO{OMe)
(SnMe,), m. pt. 132-4°C (from EtOH)- Similar resction of 6.4 g PhP{CEt}, with
10.8 g EtSnI preheated to 150°C geve insolutle colorless PhPO {OEt) {SnEts),
m. gtu 29%.7°C, in 1.6 g yield. The use of L.3 g PhP{OEt)p and 9.5 & (Bu3gn1) at
185 gave 7.2% insoluble PhPO{CEt) {SnEu3). m. pt. 302-5°C {decomposition), al-
though 86% EtI was evolved. Heating PhPOLOMe) {SnMe,) 30 minutes with HpO gave
no change, but 15% HC1 at room temperature yields Me3SnCl rapidly, while 10% KOH
in three hours yields MesSn hydroxide, m. pt. 117-200C. Addition of 5.1 g
PhP(OMe)s to MepSnlp (6 g) gave after a violent reaction 3.7 g. Me,Sn(B(0)
(OMe)Ph),, decomposing at 291-3°C. Similarly 7 g Et,SnIp and 6.5 g PhP (OEt)n
after préheating to 1500C gave 2.8 g Et,Sn{P(0) (OEt?Ph)g, decomposing at 296-
3000C, while 1.5 g EtoSnIp end 5 g Php{0Fr), gave, at 195°C, 61.4% EtpSn(P(0)
{CPr)Ph)p, decomposing st 245.80¢. All these products are insoluble in organic
solvents; they are stable to hot BpO, tut rapidly cleave in 15% HCl yielding
RESnClg, while 10% HaOH yields RoSn0; action of Cl in CHCl3 also yields RpSnClp
at room temperature. Heating PhPCly, elght hours in cealed tube to 300°C gave 36%
PhpPCl; this treated with MeOH in presence cf Me NPh have 53% PhpoPOMe, b10152-5°c,
while EtOH gave 51% FhoPOEt, b10161-3°C. Hesting 7 g Et2SnT and L.9 g PhoPOET to
1709 gave 5.1% PhoP(O)SnEts, decouposirg at 346-86C, while EtOH-Etp0 washings
gave PhoEtPO, m. pt. 121-u°3 (1.hg). Likewise, 5.1 g Me3Snl and 4 g PhoPOEt gave
9.8% PhyP(0)SnMes, decomposing 8% 365-80¢, and 1.75 g Php EtPO, while 4.6 g Et,Snl
treated with 3 g PhoFOMe snd heated %o 190°C gave PhoMePO, m. pt. 108-10°C, an
.2 g Ets8nl (91"5%§" MeoSnlp (6 g) and 6.9 g FhoPOEt heated at 140°C gave 2.2
g Me Sn(%(O)Phe)g, decomposing at 372-5°C, and 0.9 g FhoEtFO,. while 5.6 g EtoSnlp
and 6 g PhoOEt gave 17.3% EtpSn{P{0)Ph,)p, decomposing a% 351-3°C, and PhoEtPC.
These derivetives are statle to hot HpD, while warm 15% HCl yields PhpPOoH,

w. pt. 193-4°C, and R,ySnClp, and hot 20% NaOH similarly gives PhoPOoH and RoSno:
action of Cl, aisc yields B,Snfl; and presumahly PhaPOCl, for agueous treatment

yields PhoPOoH; the action of AcCl in benzene under reflux is similer, &s R23n012
and PhyPOoH are isolated.

[ﬁhe paper by A. Ya. Yakubovich et al was submitted for publica-
tion on 6 Dec 1949, and presented by Academician A. N. Nesmeyanov on
21 Feb 1950. The paper by B. A. Arbuzov and M. P. Greckkin, which
originated by the Chemical Institute of the Kazen Affiliate, Academy
of Sciences USSR, was submitted for publication on 8 Jul 1948, accord-
ing to the note under the published article, and published on the date

mentioned above./

BIBLIOGRAPHY

1. A. Ya Yakubovich, V. A, Ginsburg, and S. P. Makarov, Doklady Akedemii Nauk
SSSR, LXXI, 2, 1950 (00-W Proj 5618) .

2. A. Nesmeyanov and A. Segelevich, Tzvestiys Akademii Nauk SSER, Otdeleniye
Khimicheskikh Neuk, &, 19h2.
-END - *
_5-

Sanitized Copy Approved for Release 2011/08/31 - CIA-RDP80-00809A000600330856-5 IMENIE ‘



